The impact of library instruction on student learning 
The impact of library instruction on student learning and attitudes has been regularly evaluated in the Ohio State University freshman program. Using the pre/posttest method, the evaluations have measured both cognitive and affective learning. Evaluations document that library instruction produces significant i'!!J'rovement in students' knowledge about libraries, their abili to use librari s and their attitudes toward librarians. The importance of planning reliable and valid evaluations is stressed with recommendations for implementing an evaluation. Common student misperceptions about libraries are identified and the importance of librarians' participation is noted.
ow does a library user educa--bon program measure its effectiveness? Does library user education make a difference in students' cognitive and affective learning of skills? Can evaluation successfully determine if students have learned or not? Can a program of long standing (ten years) sustain an ongoing program of evaluation and continue to improve? What does evaluation reveal about a program and is evaluation worth the expenditure of effort and resources? What can be learned from evaluation about freshman students' misperceptions about libraries (at times fostered in their textbooks) and problems with libraries? 1 This article focuses on the evaluation of the freshman portion of the library user e ucation program at Ohio State University. The hypothesis is that instruction tliat emphasizes a for-credit library assignment offered by librarians can account for a statistically significant improvement in students' knowledge about the library, in their skills in using the library, and in inculcation of more positive attitudes about libraries and librarians. All of these outcomes are, of course, goals or objectives of many library user education programs. More specifically, it is hypothesized that increased knowledge about libraries is related to student understanding of the concept of search strategy, of appropriate uses of the Library of Congress Subject Headings (LCSH), of the library's catalogs, and of related special services. Specific student abilities include those · of finding information in journal indexes, interpreting journal index citations, and indentifying complete call numbers. Also examined is the assumption that students' attitudes toward libraries, librarians, the concept of search strategies, the library's catalog, and special services can be improved as a result of instruction. Some studies have indicated that it is easier to demonstrate that library instruction brings about an improvement in cognitive skills than it is to show a positive change in attitude about libraries and librarians.
DEVELOPMENT OF THE LIBRARY INSTRUCTION PROGRAM AT OHIO STATE The Library Instruction Program (LIP)
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was developed in 1978 at Ohio State. Library user education program is the broad term that encompasses all _ instruction offe~d by liorary personnel; LIP applies specifically to the segment of the program for freshman students. Ohio State's small corps of undergraduate librarians planned, implemented, and have regularly evaluated LIP, which is designed to reach every entering freshman and transfer sophomore student (approximately eight to ten thousand in recent years) with an in-class presentation by a librarian and a for-credit library assignment. Since its beginning, the program has reached approximately 85,000 students, enough to fill cavernous Ohio Stadium! Two articles published in the Journal of Academic Librarianship GAL) in 1981-82 describe the program's initial development and early evaluations.
2 This article will focus on evaluation of the program since tnat tiffie, with particular emphasis-on evaluations performed in 1985 and 1986. The results of the evaluations provide some useful insights for instruction; the evaluation of LIP can be adapted by other librarians who want to assess students' acquisition of basic skills and attitude change.
LIP functions through a one credit hour course, University Survey (UVC100), offered by University College, the initial academic "home" of almost all undergraduate students. Most incoming freshman and transfer students are required to enroll through University College and all take this course. The College has an extensive advisement program based in twenty academic specialties, termed CAP (Curricular Academic Program) areas. Students who are unsure of their future major area of study are placed in the General Baccalaureate Curriculum (GBC) area, where they engage in intensive academic and career exploration.
PURPOSE OF THE EVALUATION
Evaluations of LIP have had two purposes: to de_!ermine how well the progt"am' s goals and objectives are being met and to suggest changes in methods of instruction to help the program better meet There is much emphasis in the library instruction literature on the importance of evaluating not only for information retention but also for demonstrated mastery of concepts, changes in students' library behavior, and ability of students to transfer learning to meet other information needs. The broad goals and objectives of the library user education program at Ohio State are consistent with this approach to evaluation: they are to teach both skills and concepts and to ensure the applicability and transferability of those concepts and skills to other information needs, i.e., to prepare students for lifelong learning. The freshman program objectives, however, because of the limitations imposed by only one library-related class period and one assignment, focus on teaching very basic skills. (Anticipated changes in the course syllabus in 1989 will provide opportunity for a second library assignment and more instruction.) This teaching of basic skills does support an important objective of the overall user education program: to furnish students with a base of common library skills and knowledge for subsequent library instruction, thus enabling librarians to begin any courserelated instruction at a more advanced level.
Although it is not possible to test the program at the level of concept mastery and transferability, it has always been deemed important to determine how effectively the program is teaching some of the basic skills that are necessary to achieve the desired changes in library use by the students. The evaluation is of the formative type, and results have been used primarily to improve the program and demonstrate effectiveness. Most of the summative evaluation of LIP is more subjective, i.e., in the observation by library staff and librarians of increased use ·of the library and of more complex materials.
PREVIOUS EVALUATIONS OF LIP
The evaluation done in 1978-79 andreported in the 1982 article described a questionnaire that was designed to ascertain what level of previous library instruction and experience using libraries was present in the population, obtain reactions to the program's lectures and materials, assess to what extent students retained the content of the instruction, and gauge student attitudes toward libraries and librarians generally. The findings reported in the article substantiate that the evaluation accomplished its objectives.
In analyzing the outcomes of subsequent evaluations, especially those done between 1980 and 1984, certain problems become apparent. For example, in the fall 1980 term only posttests consisting of ten multiple-choice questions were given to 171 students, or 2% of the population of 8,466 students; and in the 1981 winter and fall terms, pre-and posttests were not matched student-by-student. In winter and spring terms 1982, two methods of instruction, videotape and lecture, were evaluated. Pre-and posttests were given during the same class period to 56% of 1,138 students. Average pretest and posttest success scores (unmatched by individual student) were: 42.3% vs. 77% (in the videotape group); 43.2% vs. 78.3% (in the lecture group); 36.5% vs. 36% (in the control group). In the fall terms of 1982 and 1983, testing of small random samples of students was done before and after a classroom presentation that featured a video/movie and after completion of the for-credit exercise. Unmatched test results of the 1983 evaluation yielded a 64.8% mean success score on the pretest and 74.3% on the posttest.
In the fall term 1984, two different evaluations were conducted-one the familiar pre/posttest, the other a survey questionnaire of student attitudes about the ''Battle of the Library Superstars,'' the video/ movie used in the classroom presentation. The unmatched tests of a 2.7% sampling show a mean success score on the pretest Library User Education Program 251 of 64.5% and 74.3% on the posttest. The survey of student attitudes toward the video/movie was continued during winter and spring terms 1985.
It was an openended questionnaire asking students their opinions about aspects of both the video/movie and exercise assignment segments of the program. Only selected comments are available from the fall term questionnaire; the winter and spring surveys were designed to produce more quantifiable results. Of a total of approximately 1,000 responses, 39% of the students said that the video/film was entertaining/interesting, 22% found it educational/informative, 22% were generally positive, 14% found it insulting/silly, and 3% said it was outdated.
IMPROVING THE VALIDITY AND RELIABILITY OF EVALUATION
Obvious problems with the evaluations from these years were no consistent pretesting, pre-and posttests unmatched by student, untested questions, and an inadequate number of students in samples taken. While data from these evaluations provided useful indicators about the direction of the program and its effectiveness, they cannot be termed scientifically valid or reliable. More rigorous evaluations were needed. To rectify this problem, a specialist in evaluation was enlisted (as had been done for the construction of the evaluations described in the earlier JAL article) to assist in designing an improved program of evaluation. The University's Center for Teaching Excellence provided an evaluation consultant who helped define the study, develop instruments, and collect and analyze data. Her contribution to the usefulness of the evaluations done in 1985 and 1986 was invaluable.
DESIGN
In the newly conceived evaluation for the fall 1985 term, students were given identical pre-and posttests designed to measure the effectiveness of the program in achieving its stated objective. 4 They included teaching the definition and description of the search strategy concept; the use of encyclopedias, periodical indexes, LC subject headings, and complete call number; and some basic information about Ohio State's online catalog and librc,rry system. A primary objective of the instruction was to encourage students to be more comfortable about using a large and complex library system. Pre/posttests were administered to over a thousand students in five different groups of approximately equal size.
5 Of these, 337 students were matched in pre/ posttests which were administered about two to three weeks apart. The results of a correlated group's t-test indicated an average increase of 9.3% between the pre-and posttests, from a mean success score of 72.3% to 81.6% (t = 10.94, df = 673, p-> .0001).
The 1986 evaluation was planned along the same lines as the 1985 version. Pre/ posttests were identical to those used the previous year. However, a larger, more representative sampling of students was desired. To achieve this goal, it was decided to plan on a large sample, 25% of the approximately 7,400 freshman students enrolled in fall term, recognizing that the complexity and size of the effort would result ultimately in a smaller sample.
Two major factors complicated the selection of the sample: the dispersal of students over twenty CAP areas (and six honors groups) and the need to test the effectiveness of two different library assignments. Also, scheduling and administering the pre-and posttests involved a comparatively large number of librarians and University College personnel (some forty to forty-five people). Because it was deemed essential that no group of students be deprived of instruction, no control group was planned.
Two different assignments were being used in the program because one was being pilot tested as a possible replacement for the approach used in previous years. The older assignment was a short-answer, basic exercise written in the form of a search strategy: it required the use of reference materials and Ohio State's online catalog. The newer assignment being pilot tested was designed to challenge students in a more advanced approach: it required March 1989 them to select an editorial from a newspaper, research the topic in standard sources and journals, and write a brief analysis of the topic. Like the basic assignment, it applied the search strategy concept and the use of the online catalog.
Posttests were administered two to four weeks after the pretest and as close to the completion of the assignment as class scheduling would permit. To determine if the pretest had any effect on the posttest results, three classes that were doing the old assignment (GBC, Business, Arts & Sciences) were not given the pretest. Because of unforeseen difficulties with scheduling, posttests were not administered to one class in Developmental Education or to the Pharmacy and Dental Hy-. giene students.
PROCEDURES
All tests were machine scored, and toreduce errors were precoded to indicate CAP area, pre-or posttest status, and whether the new or old assignment was at issue. Students were asked to put their student identification numbers on all sheets and to indicate on the posttests whether they had done the assignment or not. With approximately thirty instructors and fifteen librarians involved, testing done in a number of different classrooms, the existence of two different tests, the completion of an assignment and presentation scheduled between the tests, and the dictates of a rigid schedule, the logistics of doing the evaluation were complex.
THE RESULTS
Although considerable thought and effort were expended to ensure the validity of the evaluations, some of the results obtained are subject to differing interpretation. The total number of tests (1, 702) scored represented about 24% of the University College student body, with 862 matched tests representing 12.3% of the student body from nine of the twenty CAP areas.
Across CAP areas, the mean success score on the pretest for the 851 matched tests was 69.43%. The posttest mean success score was 76.64%. This improvement of 7.21% is statistically significant at a 0.001 level. The following analysis of results by CAP area, by posttest only, by honors versus nonhonors, by type of assignment, and finally by each of the ten test questions provides a more detailed view of the evaluation results.
Curricular Academic Program (CAP)
By CAP area, the Nursing group (n = 71) showed the greatest improvement (9 .1% ), with a pretest mean score of 69.3% and a posttest of 78.4%. Allied Medicine was second with an 8.3% increase, and Arts & Sciences followed closely with an 8.2% increase. The Social Work group (26) showed the smallest increase (6.2%), from 66.9% to 73.1%. Business and General Baccalaureate followed closely with increases of 6.4% each, and Developmental Education scored a 6.6% gain. Dentistry registered the highest posttest score (79.2%); Business registered both the lowest pre-and posttest scores (66.5% vs. 72.9%).
Posttest Only
The three classes that were given the posttest only achieved a significantly lower posttest mean ( 69.7%) than did any of the matched groups. 6 One possible explanation, of course, is that the pretest focuses students' attention on some of the key points of the presentation and assignment and thus increases their awareness. In effect, a pretest may serve as an advanced organizer of content, or it may be that students simply learn from taking the pretest.
Honors
Of the 851 matched tests, 109 were from honors students. Their mean success score on the pretest was 76% with a posttestmeanof82.5%. The +6.5% difference is statistically significant. The nonhonors students' (as a group) mean success score on the pretest was 68.7% and 76% on the posttest, with a difference of +7.3%. While performance change from pretest to posttest was statistically significant for both groups, the difference in actual achievement between the two groupings was not.
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Two Assignments Of the 862 matched tests, 369 students had done the new assignment. Their mean success scores were 71.1% on the pretest and 79% on the posttest. This represents a positive difference of 7. 9% and is significant at a .0001 level. The mean scores for those doing the old assignment (486) were 68.6% on the pretest and 75.3% on the posttest with an increase of 6.7%. The scores reflect significant improvement by students who undertook either assignment but again no significant difference in student achievement between the two assignments. This may be explained by the design of the testing instrument, which was to measure acquisition of the more basic skills that were the focus of the old assignment and not the more advanced skills of the new assignment.
Questions
An analysis by test question revealed some weaknesses in the testing instrument (see appendix A). For example, questions 6, 7, and 8 asked students to identify the parts of a journal citation, a skill which few freshman students seemed to have acquired. However, the pretest scores indicated that most students already knew how to identify the date, title, and volume number of a citation. Closer examination of the question revealed that the example used may have enabled the students, even if unsure, to guess correctly by process of elimination. Despite this weakness, the test's ten content and five attitude questions did provide some good insights.
Question 1, which covered the term ''search strategy,'' revealed an increase of 5.9% (from51.8% to57.7%) in the number of correct answers by students (see figure  1) . The number and choice of incorrect answers indicated that many students were still not clear about the first step of the search strategy. The second question focused on the Library of Congress Subject Headings (LCSH) and reflected the largest increase in performance; 38.6% of the students were correct on pretest and 61% correct on the posttest, for an increase of 22.4%. Many students, however, were still confusing the Library of Congress as AVERAGE QUESTION an institution with the LC classification, and LCSH, the tool. Of the ten questions, question 3 indicated the only decrease in score performance. Asked to find an arti-11 Some students apparently were still confused about the content of the online catalog, thinking that it indexed journal articles." de on child abuse, the correct answer (Readers' Guide) dropped from 80% to 71%. Two of the incorrect answers remained at the same level or decreased: the increase (11% to 27%) was in the incorrect choice-the online catalog. Some students apparently were still confused about the content of the online catalog, thinking that it indexed journal articles. This reflects perhaps too much attention given to the online catalog in the classroom presentations and the assignment, which ties finding an article in an index to locating the jou17Ull in the catalog. This important distinction is receiving more clarification and emphasis in LIP.
The fourth question asked students how to find a book in the undergraduate library by author and title. The correct answer, which was the undergraduate library's author/title card catalog and the online catalog, went from 53% to 61%. The answer ''online catalog'' (which was partially correct) went from 12% to 27%, and the ''author-title catalog'' dropped from 33% to 11% (only 1% responded with two totally incorrect answers). Some students in learning about the online catalog clearly forgot or disregarded the fact that the card catalog also provided relevant information for titles acquired before 1982. Two factors may be responsible: both deal with the wording of the question. The question which read "you would check" implies choice and they may have seen the correct answer as redundant. Students also may have been misled by the author-title catalog answer, which did not specify" card." A third factor may be students' penchant to overemphasize the inclusiveness and power of an online catalog. These results also call for more clarification of the content of the catalog.
The fifth question dealt with identifying a complete call number. Students providing the correct answer increased from 39% to 49% of the group. Those identifying only the classification element of the call number decreased from 52% to 41%; 3% on both tests identified the lower part of the call number; and 7% were consistent on both tests in incorrectly identifying the LC card number as the call number. Since the question asked students to identify what would be needed to locate a book, it could be argued that the classification portion of the call number would be adequate to locate the right subject section of the stacks, and given enough time (and patience), to find the book. These results indicate that many students still lack understanding about what constitutes a complete Library of Congress call number.
Questions 6, 7, and 8 have already been discussed. The difficulty index was high for pretesting. The correct answer for the date went from 97% to 99%, correct reLibrary User Education Program 255 sponses to the journal title question went from 87% to 91% (with 6% answering the article title in both tests), and the percentage identifying the volume number moved from 93% to 98%. The runth question focused on what information is available through the online catalog. The level of correct responses moved from 86% to 88%. The partially correct responses indicated that students (98% of them) understood that book identification and location information are available in the online catalog, but 10% (a drop in only 1% from the pretest) still failed to recognize that the location of journals is listed in the catalog. This dearly calls for a greater attempt to clarify the online catalog'~ coverage of journals.
The most clear-cut example of success in student learning is manifested in question 10, which refers to Ohio State's "telephone center.'' The number of students who marked the correct answer, indicating that they understood that the center can be used for checking out, renewing, and mailing books, and for identification of library-held books, rose from 72% to 91%. Five percent failed to realize that many items could be checked out, 4% didn't know about renewing books, and 1% missed the option that most circulating books could be sent by campus mail. These positive results can be attributed at least in part to students' motivation to learn about this service, as the telephone center provides a very convenient way to locate and retrieve books.
Attitude Questions
There were no attitude questions included in the 1985 evaluation, but in 1986 the attitudes of students about five topics-on a five-point Likert-type scale of positive (1) to neutral (3) to negative (5)-were part of both pre-and posttests. The subjects were: the telephone center, the online catalog, search strategies, using Ohio State's libraries, and librarians. Applying a correlated t-test to the results, four of the five questions revealed differences that are statistically significant; the question about using Ohio State's libraries was the exception (see table 1 ).
The results of the attitude questions strongly suggest that the active participation of librarians in the program has a very positive effect on students. The online catalog is viewed favorably, both before and after the freshman experience, and attitudes toward using the telephone center improved somewhat as a result of instruction. It is interesting to note that whereas the cognitive evaluation had indicated that the largest increase in posttest scores was related to the telephone center question, in the affective evaluation the telephone center ranked fourth out of five in attitude improvement and fourth out of five in student positive attitude on the posttests (see figure 2 ). CONCLUSION The 1985 and 1986 evaluations provide evidence that Ohio State's Library Instruction Program has brought about a statistically significant improvement in students' knowledge about the library, their ability to use libraries, and their attitudes toward libraries and librarians. Most entering undergraduate students have been successful in learning about the search strategy concept, LCSH, and the libraries' online catalog and telephone center. They have become better able to find information in journal indexes, read journal index citations, and identify complete call numbers. The program has also contributed to a statistically significant improvement in students' attitudes toward librarians, the libraries' online catalog and telephone center, and the concept of the search strategy. Students' motivation and their perception of the relevance of instruction were, not surprisingly, major factors ' in the success of their learning and retention of instructional content. Students especially need to understand better that the online catalog provides bibliographic and location access to individual journals but not to journal articles. A major factor in successfully achieving all of these objectives, is, as indicated, to convince students that this information is important to them. In ten years of experience with the program, Ohio State librarians have observed some common misperceptions on the part of freshman students that were important enough to receive some special attention in the presentation and assignment. Some of these are obvious and others have already been identified in the literature: students generally fail to realize the substantial differences between school/public and academic libraries and therefore overestimate the extent of their knowledge of the latter. Equally common is students' perception that the library catalog is an index to the entire holdings of the library, and that it is therefore the only source they need to consult. They have little realization of the number and variety of periodical indexes available. Few freshman students (and many upper-class students) have any concept of standardized subject headings and are seldom conversant with LCSH. What was learned about the science (and art) of evaluation? First, evaluation requires a commitment of time and effort and, equally important, the guidance and advice of an expert to ensure both the validity and reliability of the approach chosen. Steps in planning an evaluation begin with examining the primary objectives of the instruction and then determining the best methods to measure whether or not the objectives are met. A very useful tool in doing this is the handbook Evaluating Bibliographic Instruction, which describes how to plan an evaluation, select and test an instrument, and administer the evaluation. The handbook also strongly encourages the evaluator to consult with faculty who have expertise in evaluation and who can advise on how to ensure a valid, reliable evaluation. It is important to allow enough time for careful planning and, insofar as possible, to delegate routine tasks to others. An example of the latter in the LIP evaluation was that the coding of the answer cards and the distribution, collection, and organization of the materials were all done by a student assistant. ·staying up-to-the-minute with the fast-breaking research that is . shaping our future has never been easier with ... The information found in each publication is drawn from over 1,700 international scientific, economic, technical, academic, and trade journals plus scores of leading general-circulation newspapers, magazines, and wire services.
OWKER A& I PUBLISHING'
More than just journals.
Better still, our journals are part of a sophisticated document retrieval system that lets you order comprehensive microfiche collections carrying the full text of over 80% of the articles we cite. And you can order microfiche or paper copies of individual articles on a per-document basis as well. In addition, all eight databases are available online from the top online services.
What's more, Bowker A & I Publishing's journals bring together the "grey" or elusive literature --conference proceedings, government studies, scientific association reports, even patents --that often is neither indexed or available in any readily accessible medium.
So whether you're looking for the latest findings on gene products, ozone depletion, nonconventional fuels, U.S. acid rain policy, robot locomotion, human-machine interfaces, or any of hundreds of other crucial high-tech issues, don't bury yourself in indexes or burden yourself with serials orders. 
